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APPENDIX  D  -  COST  BENEFIT  ANALYSIS  METHODOLOGY 

Introduction 

V 

The  cost  benefit  methodology  developed  for  the  analysis  of  alterna¬ 
tive  advanced  scenarios  of  the  process  planning  function  was  designed  to 
provide  several  measures  of  worthiness.  As  with  all  investments  there  are 
alternative  ways  to  measure  their  economic  viability.  In  producing  the 
analyses  of  the  composite  responses  and  structured  characteristic  corpor- 
ate  groups  developed  from  the  data,  -we  presents^ ix  different  figures  of 
merit;  namely,  benefit- to-cost  ratio,  years  to  pay  back  and  return  on  in¬ 
vestment  discounted  both  before  and  after  taxes  and  depreciation. 

^  Jl  4  (j  L'.iiA''.'  /  m  C  J 
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The  concept  of  discounted  cash  flow  is  used  in  this  analysis  to  de¬ 
velop  the  figures  of  merit.  Cash  flow,  as  used  in  the  model  formulations, 
represents  the  total  amount  of  money  generated  by  the  project  and  avail¬ 
able  for  other  uses;  it  is  the  net  profit  after  taxes. plus  depreciation. 
Depreciation,  which  must  be  considered  in  calculating  profit,  is  not  a 
cash  expense  and  therefore  affects  cash  flow  only  by  reducing  out-of- 
pocket  Income  tax  liability.  Cash  outflows  are  actual  out-of-pocket  ex- 
penditures  while  cash  Inflows  are  similar  to  money  in  the  bank.  The  net 
cash  flow  Is  the  difference  between  the  cash  inflows  and  outflows.  In 
summary,  cash  flow  is  essentially  a  function  of  price,  cost,  volume,  in¬ 
vestment  requirement,  depreciation  and  tax  structure.1 
i 

For  a  detailed  discussion  of  the  discounted  cash  flow  approach  for 
economic  evaluation  see  William  R.  Park's  "Cost  Engineering  Analysis," 
John  Wiley  &  Sons,  New  York,  1973. 
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Discounting  is  used  for  two  basic  reasons.  First,  by  reducing  all 
expenditures  and  receipts  to  present  value  we  can  place  a  single  value  on 
funds  disbursed  or  received  in  diverse  time  periods.  A  dollar  in  hand 
thus  has  a  higher  intrinsic  value  than  a  dollar  to  be  received  ten  years 
hence.  Discounting  future  costs  and  benefits  to  present  value  restores 
future  dollars  to  the  utility  of  present  dollars.  Second,  the  use  of  an 
interest  rate  or  discount  factor  allows  for  a  realistic  and  comparable 
appraisal  of  the  investment  opportunities  offered  by  alternative  projects 
extending  over  diverse  periods  of  time.  Both  private  industry  and  govern¬ 
ment  today  use  discounted  cash  flows  to  produce  comparative  evaluations  of 
investment  opportunities.  A  ten  percent  discount  rate  was  used  in  the  cost 
analyses  of  the  alternative  cases.  Discounted  cash  flow  is  therefore  used 
as  the  basis  of  the  figures  of  merit  subsequently  discussed  herein. 

I  -  Benefit  Cost  Ratio 

In  this  section  we  will  portray  the  mechanics  of  cash  flow,  provide 
a  description  of  the  data  elements,  describe  the  computational  methodology, 
describe  the  formula  used  to  derive  the  benefit  cost  ratio,  and  provide  a 
generalized  cost  benefit  chart. 

Mechanics  of  Cash  Flow 


For  each  of  the  process  planning  advanced  scenarios  the  survey  data 
and  data  relating  to  structured  composites  was  developed  for  a  ten  year 
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period.  The  data  Includes  Implementation  and  training  costs,  initial 
equipment  costs,  annual  recurring  costs  and  recurring  savings.  In  addition 
a  depreciation  schedule  based  on  the  Sum-of-the-Years  Digit  method  is  pro¬ 
vided.  Two  cash  flow  models  follow  to  indicate  the  negative  and  positive 
cash  flows  that  produce,  first,  the  net  cash  flow  before  taxes  and  depre¬ 
ciation  and,  second,  the  net  cash  flow  after  taxes  and  depreciation. 

These  net  cash  flows  are  subsequently  discounted  by  year,  using  a  ten  per¬ 
cent  discount  factor  (or  interest  rate).  These  two  following  models  also 
indicate  the  manner  of  organizing  the  data  for  cost  benefit  analysis. 


Figure  D-l 

Cash  Flow  Model  Before  Taxes  &  Depreciation 
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Figure  D-2 

Cash  Flow  Model  After  Taxes  &  Depreciation 
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The  Cash  Flow  Model  Before  Taxes  and  Depreciation  is  self-explanatory. 
All  relevant  costs  and  savings  enter  the  cash  flow  at  100%.  Depreciation 

does  not  appear  since  its  only  relevance  to  cash  flow  is  due  to  tax  effects. 

This  model  may  be  more  relevant  to  investment  analysis  by  government  agen¬ 
cies. 

The  Cash  Flow  Model  After  Taxes  and  Depreciation  is  based  on  the  im¬ 
pact  of  the  standard  48%  corporate  income  tax  rate  on  all  of  the  cash  flows, 

both  positive  and  negative.  All  implementation  and  training  costs,  recur¬ 
ring  costs  and  recurring  savings  produce  only  a  52%  cash  flow  due  to  the 
corporate  tax.  Equipment  is  a  100%  negative  cash  flow  partially  recap¬ 
tured  by  the  Depreciation  Tax  Allowance  (a  48%  factor).  The  Investment  Tax 
Credit  is  a  one-time  credit  of  seven  percent  (7%)  to  be  taken  fully  (100%) 
in  the  year  of  purchase.  The  Cash  Flow  Model  After  Taxes  and  Depreciation 
produces  an  analysis  realistically  portraying  corporate  cash  flows  and 
therefore  an  analysis  more  compatible  with  corporate  objectives  than  a  be¬ 
fore  tax  type  of  analysis. 
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Depreciation  Methodology 

Under  the  Sum-of-the-Years-Digit  method  changing  fractions  are  applied 
each  year  to  the  original  cost  or  other  basis,  less  salvage.  The  numerator 
of  the  fraction  each  year  represents  the  remaining  useful  life  of  the  asset, 
and  the  denominator,  which  remains  constant,  is  the  sum  of  the  numerals, 
representing  each  of  the  years  of  the  estimated  useful  life  (the  Sum-of-the- 
Years-Digits). 


This  method  is  depicted  by  the  following  algorithm: 


where  Dt 


5it±l_  (p) 

z  k. 
i=l  1 

is  depreciation  allowance  for  the  year  t 


n 

Z  k^  is  the  Sum-of-the-Years-Digits. 
i*l 

P  =  Investment  Cost 

n  -  Number  of  Years  of  Life 

t  a  Time  Period  (year)  in  which  depreciated 

n 

and  EDj.  *  P 
r=l 

For  example,  a  ten  year  depreciation  of  a  capital  asset,  P,  would  de¬ 
velop  the  following  depreciation  factors  for  each  year  t. 
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Table  D-l 


Depreciation  Factor  for  Year  t 


c 

Fractional 

Decimal 

1 

10/55 

0.181818 

2 

9/55 

0.163636 

3 

8/55 

0.145454 

4 

7/55 

0.127272 

5 

6/55 

0.109091 

6 

5/55 

,  0.090909 

7 

4/55 

0.072727 

8 

3/55 

0.054545 

9 

2/55 

0.036364 

10 

1/55 

0.018182 

The  following  table  from  1976  U.S.  Master  Tax  Guide,  published  by  Com¬ 
merce  Clearing  House,  Inc.,  shows  the  effects  of  the  three  alternate  methods 
on  depreciation  of  an  asset  acquired  for  $100,000.  The  Sum-of-the-Years'- 
Digits  method  is  used  in  this  study. 


Example:  Assume  (lint  n  newly  acquired  asset  wiili  a  depre¬ 
ciable  basis  of  $100,000  has  an  estimate!  useful  life  of  10  years 


ami 

a 

neylinihle 

sal  vatic 

value.  The 

follmvinp  tal.le 

shows  the 

animal 

ih  nieeiation  allowances. ami  t 

iv  aecnmnlaled  d 

•preciatuni 

tllltll 

r 

lli»:  10/c  si 

audit-line  rate,  the 

200%  ill 

clilliiM'li. 

l.incv  rate, 

nml 

the  Mini  of  t 

u*  years 

•titbits  mclli 

nl  (see  11  1158),  mi  yuii  can 

compare  results  miller  earl 

: 

Straiuht 

■line 

200'  *  'Iccliniim- 

10% 

lialanec 

20% 

Sun 

•of  the- 

yiMrs-tiii:its 

Animal 

f"nnm- 

Animal 

C  mini* 

Animal 

Cumu¬ 

Year 

rliarcc 

l.itive 

rliarcc 

Inti  vc 

charge 

lative 

1 

$10,000  $  ltl.tKtO 

$20,000 

$20,000 

$  1 H.  1 82 

$  18,182 

2 

10,000 

J(l  (HH) 

16.0(H) 

,(6,(HK) 

16,361 

31.516 

3 

lo.oito 

.K).O(H) 

]  2.8(10 

4S.WH) 

11.545 

•19,091 

4 

10,000 

■W  (HH) 

10,2-10 

50.0)0 

12,727 

61.818 

S 

mono 

50,001) 

8.192 

67,232 

10.609 

72.727 

6  , 

10,000 

60,1810 

6,551 

73,786 

o.noi 

81.818 

7  . 

10.0(H) 

70. (HH) 

5213 

70.029 

7.273 

86.091 

<? 

10.0(H) 

Rt).(HH) 

4.104 

83.22.1 

5.455 

01.546 

i 

10  0(H) 

■HI.(HK) 

3.355 

86.578 

3.636 

"8  182 

n 

1(),(HK) 

100,000 

2.681 

89.262 

I.81R 

100.000 

Data  Elements 

DVMP  -  Dollar  Value  of  Machined  Parts  (Annual) 

DVWIPI  -  Dollar  Value  of  Work-in-process  Inventory 
APCPP  -  Annual  Proportional  Costs  of  Process  Planning 
APCT  -  Annual  Proportional  Costs  of  Tooling 
APCOL  -  Annual  Proportional  Costs  of  Direct  Labor 
APCM  -  Annual  Proportional  Costs  of  Material 

APCSR  -  Annual  Proportional  Costs  of  Scrap  and  Rework 

APCOHP  -  Annual  Proportional  Costs  of  Overhead  and  Profit 
IMPH  -  Implementation  Costs  -  Hardware 
IMPDF  -  Implementation  Costs  -  Inital  Data  Files 
IMPTP  -  Implementation  Costs  -  Training  of  Personnel 
IMPST  -  Implementation  Costs  -  System  Test 

RCCPM  -  Annual  Recurring  Costs  -  Computer  Charges  and  Program  Maintenance 
RCUDF  -  Annual  Recurring  Costs  -  Updating  Data  Files 
PPI  -  Percent  of  Parts  Impacted  by  Dollar  Value 

PDRSPP  -  Proportional  Distribution  of  Recurring  Savings  -  Planning  Process 

PDRST  -  Proportional  Distribution  of  Recurring  Savings  -  Tooling 

PDRSOL  -  Proportional  Distribution  of  Recurring  Savings  -  Direct  Labor 

PDRSM  -  Proportional  Distribution  of  Recurring  Savings  -  Material 

PDRSSR  -  Proportional  Distribution  of  Recurring  Savings  -  Scrap  and  Rework 

PDRSWP  -  Proportional  Distribution  of  Recurring  Savings  -  Work-in-Process 

Inventory 

DEPSCH  -  Depreciation  Schedule  based  on  Sum-of-the-Years-Digit  Method. 

The  above  data  elements  represent  the  data  that  was  key  punched  for 
computer  analysis.  Where  applicable  separate  data  for  each  year  of  the  sys¬ 
tem  life  was  recorded  and  key  punched.  Separate  decks  were  prepared  for 
cylindrical  and  non-cylindrical  parts  and  for  composites  of  corporations 
responding  to  the  Process  Planning  Survey.  The  manual  recording  and  summar¬ 
izing  of  survey  results  facilitated  the  preparation  of  the  input  decks  for 
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APPENDIX  E 

RESULTS  OF  COST  BENEFIT  ANALYSES 

The  results  of  the  cost  benefit  analyses  for  each  of  the  36  cases 
described  in  the  main  body  of  the  report  are  contained  in  this  appendix. 

Each  case  encompasses  a  3-page  set  of  computer  printouts:  1)  the 
input  data;  2)  the  cash  flows  by  year,  and  3)  the  sensitivity  analysis. 


In  the  sensitivity  analysis  all  three  of  the  figures  of  merit  are  re¬ 
computed  for  a  10%  annual  discount  factor  after  taxes  and  depreciation. 
Thus,  the  net  effects  on  the  Benefit-to-Cost  Ratio,  the  Years  to  Pay  back, 
and  the  Return  On  Investment  are  given  for  each  variation  in  each  of  the 
above  input  parameters. 

.  Since  the  original  proportional  costs  were  stated  as  proportional 
parts  of  total  costs,  each  plus  or  minus  (10%)  variation  of  any  one  of 
these  input  parameters  is  considered  to  cause  a  proportional  redistribution 
of  these  related  costs  prior  to  computation  of  the  net  charges  to  the  fig¬ 
ures  of  merit. 
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IV  -  Sensitivity  Analysis 

In  order  to  determine  the  sensitivity  of  the  significant  parameters  of 
the  cost  benefit  analysis  for  each  scenario  each  of  the  following  seventeen 
parameters  were  varied  +  lot  and  the  net  effects  on  each  of  the  figures  of 
merit  were  recorded  for  each  such  variation.  The  parameters  undergoing  sen¬ 
sitivity  analysis  include: 

•  Percent  Parts  Impacted 

•  Percent  Process  Planning  Savings 

•  Percent  Tooling  Savings 

•  Percent  Labor  Savings 

•  Percent  Material  Savings 

•  Percent  Scrap  and  Rework  Savings 

•  Percent  WIPI  Savings 

•  Implementation  Costs,  including  hardware,  establishment  of  data 
files,  testing  and  training 

•  Recurring  Computer  Charges,  Program  Maintenance  and  Updating  Data 
files 

•  Value  of  Machined  Parts 

•  Value  of  WIPI 

•  Original  Percent  Process  Planning  Costs 

§  Original  Percent  Tooling  Costs 

•  Original  Percent  Labor  Costs 

•  Original  Percent  Material  Costs 

•  Original  Percent  Scrap  and  Rework  Costs 

•  Original  'Other",  including  overhead,  profit,  etc. 
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where  DCF  represents  the  net  cash  flow  occurring  in  the  nth  year. 


Solving  the  R  directly  is  unfeasible  except  when  there  is  a  single 
cash  out  flow  followed  by  a  series  of  uniform  cash  inflows  over  the  remain¬ 
der  of  the  project  life.  In  this  special  case,  the  ROI  can  be  found  by  us¬ 
ing  the  formula  for  the  capital  recovery  factor.  However,  the  use  of  a 
computer  facilitates  the  use  of  an  iterative  method  to  calculate  the  DCF. 

IITRI  programmed  an  iterative  search  algorithm  to  find  R,  such  that 

0.999  <  B  C  R  <  1.001 

where  BCR  *  Benefit  Cost  Ratio.  Use  of  this  routine  produced  an  ROI  giving 
the  BCR  within  the  above  limits  after  about  ten  iterations.  All  return  on 
investment  figures  reported  in  the  analyses  of  study  data  were  calculated 
using  this  DCF  approach.  Figure  D-3  portrays  a  graphical  solution  to  the 
DCF  problem. 
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Figure  0-3.  Graphical  Solution  of  DCF  Problem 


Ill  -  Return  On  Investment 


All  investments  are  ultimately  evaluated  by  their  rate  of  return.  The 
rate  of  return  determines  the  worthiness  of  the  project  on  an  economic 
basis.  It  determines  whether  a  project  is  a  likely  prospect  regardless  of 
whether  borrowed  funds  or  internal  funds  are  to  be  employed  to  finance  the 
project.  There  are  alternative  ways  to  compute  return  on  investment  (ROI). 
but  only  the  discounted  cash  flow  (DCF)  approach  is  compatible  with  the 
present  value  analysis  applied  to  the  data  of  this  study.  It  is  the  only 
valid  measure  of  ROI  since  it  considers  both  the  amount  and  timing  of  all 
cash  inflows  and  outflows. 

The  DCF  approach  is  a  special  case  of  the  present  worth  method  in 
which  the  sum  of  the  present  worths  of  all  cash  flows  -  both  in  and  out  - 
is  set  equal  to  zero.  Whatever  discount  rate  when  applied  to  the  cash 
flows  makes  their  discounted  values  total  zero  is  defined  as  the  DCF  rate 
of  return.  This  ROI  is  also  known  as  the  internal  rate  of  return  or  profit¬ 
ability  index. 

In  DCF  analysis  a  project's  net  cash  flow  is  estimated  for  each  year  of 
its  projected  economic  life.  These  cash  flows  are  then  discounted  at  an 
interest  rate  calculated  to  make  the  sum  of  discounted  cash  inflows  equal  to 


the  sum  of  discounted  cash  out  flows.  The  complexity  of  most  DCF  problems 
precludes  any  direct  mathematical  solution.  The  general  form  of  a  DCF  prob¬ 
lem  can  be  expressed  as  follows: 


NCF,  NCF, 
NCFn  +  TTZoT  + - 1 

o  iwy  {)+r)2 


+ - + 


(1+R); 


(1-R)n 


II  -  Years  To  Pay  back 


The  pay  out  period  is  provided  in  the  analysis  package  as  one  of  three 
figures  of  merit.  It  is  a  simple  and  readily  understood  concept  and  has 
value  for  this  reason  alone.  It  has  importance  as  a  screening  criterion; 
however,  as  a  measure  of  investment  desirability,  pay  back  has  three  impor¬ 
tant  shortcomings: 

a)  It  overemphasizes  the  importance  of  early  cash  returns  in  the 
capital  expenditure  program 

b)  It  ignores  the  project's  economic  life 

,  c)  It  fails  to  consider  project  earnings  after  the  initial  invest¬ 

ment  has  been  recovered. 

In  all  of  the  analyses  involved  in  this  study  of  process  planning,  the 

j  discounted  cash  flows  are  the  basis  of  the  pay  back  period.  Use  of  dis¬ 

counting  tends  to  lengthen  the  pay  back  period,  but  also  keeps  the  pay  back 
calculation  compatible  with  the  Benefit/Cost  Ratio  and  the  ROI  (return  on 

I  investment)  calculations  in  this  study. 

The  computational  algorithm  searches  for  the  first  year  of  positive 

>  cumulative  present  value  and  the  linearly  interpolates  between  the  last 
negative  value  and  the  first  positive  value  for  Years  to  Pay  back  in  years 
and  tenths. 

> 

> 
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Cost  Benefit  Charts 


Cost  benefit  charts  are  graphic  tools  to  illustrate  the  effects  of  the 
cumulative  cash  flows  over  the  life  of  a  project.  The  point  at  which  the 
accumulated  costs  and  savings  return  to  zero  indicate  the  pay  back  year. 

The  steepest  negative  point  of  the  curve  indicates  the  maximum  discounted 
investment  made  in  the  project  while  the  height  of  the  curve  above  the  base 
line  indicates  the  discounted  accumulated  savings  for  the  later  years  of 
the  project  after  the  repayment  of  the  discounted  costs. 

Figure  0-3 

Accumulated  Present  Value  Analysis 
After  Taxes  Without  Development  Costs 


OO 

O' 


Benefit/Cost  Ratio  Before  Taxes  and  Depreciation 


Cumulative  Present  Value  For  After  Tax  Calculations 

CPV .  =  _L_  *  YCFAT.  +  YCFAT.  , ,  for  each  year  i 

i  (i+r)1_Js  1  1-1 

or 

Cumulative  Present  Value  For  Before  Tax  Calculations 

CPV.  *  — — .  .  *  YCFBT.  +  YCFBT.  ,,  for  each  year  i 
i  (Hr)1-15  1  1-1 

depending  on  whether  you  are  discounting  cash  flows  before  or  after  taxes. 

Benefit/Cost  Ratio 

The  benefit/cost  ratio  for  the  service  life  of  the  project  is  the  ratio 
of  the  sum  of  the  discounted  benefits  to  the  sum  of  the  discounted  costs. 

The  computational  algorithms  for  this  ratio  follows  on  the  next  page. 
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Recurring  Savings  -  Work-in-process  Inventory 

RSWIPI .  *  DVWIPI  *  PPI.  *  PDRSWP  *  _30,  for  each  year  i. 

1  TOT  'W_  100 

If  equipment  or  hardware  is  purchased  in  two  or  more  years,  then  each 
purchase  will  have  to  be  depreciated  separately  and  then  the  depreciation 
allowance  summed  for  each  year.  The  algorithm  for  the  calculation  of  de¬ 
preciation  follows: 

Depreciation 

i-1 

D.  =  (IMPH.,,  *  DEPSCH.  .),  for  each  year  i 
1  j=0  31  1-3 

for  example: 

for  1  ■  1,  D.  ■  IMPH-j  *  DEPSCH1 

for  i  -  2,  Di  3  IMPH-j  *  DEPSCH2  +  IMPH2  *  DEPSC^ 

for  i  *  3,  Di  -  IMPH1  *  DEPSCH3  +  IMPH2  *  DEPSCH2  +  IMPH3  *  DEPSC^ 

Investment  Tax  Credit 

ITC,  *  IMPH.  *  7  ,  for  each  year  1 

1  1  Too 

Yearly  Cash  Flow  Before  Taxes  and  Depreciation 

YCFBTi  =  RSPPi  +  RSTi  +  RSDL.  +  RSMi  +  RSSR.  +  RSWIPI.  -  IMPH. 

-  IMP0Fi  -  ,IMPTPi  -  IMPSTi  -  RCCPM.  -  RCUDF^  for  each  year  i 

Yearly  Cash  Flow  After  Taxes  and  Depreciation 

YCFATi  *  ~  (RSPPi  +  RSTi  +  RSDL^  +  RSM^  +  RSSR.  +  RSWIPI 1  -  IMPDF^ 

IMPTP.  -  IMPST1  -  RCCPM1  -  RCUDFj)  +  *  0.  +  ITCi  -  IMPH^ , 

for  each  year  i 
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computer  analysis.  Only  eleven  data  cards  were  required  for  any  individual 
run  for  cost  benefit  analysis. 

Computational  Methodology  and  Formulae 


Implementation  costs,  including  hardware,  the  establishment  of  the  data 
files,  the  costs  of  personnel  training  and  system  testing  were  recorded  di¬ 
rectly  from  the  input  cards.  The  recurring  costs,  including  computer  and 
program  maintenance  costs  and  the  cost  of  updating  the  files  were  recorded 
from  the  input  cards.  The  PPI,  percentage  of  parts  impacted,  was  also 
recorded  directly  from  the  input  cards.  The  recurring  savings  each  required 
a  computational  algorithm  which  follows: 

Recurring  Savings  -  Process  Planning 

RSPP.  *  DVMP  *  APCPP  *  PPI.  *  PDRSPP.  for  each  year  i, 

wr  100 

where  i  *  The  year  number  since  the  start  of  implementation. 

Recurring  Savings  -  Tooling 

RST.  =  DVMP  *  APCT  *  PPI.  *  PDRST ,  for  each  year  i 

TOT  100 

Recurring  Savings  -  Direct  Labor 

RSDL.  *  DVMP  *  APCDL  *  PPI.  *  PDRSDL,  for  each  year  i 

'  TocT  100 

Recurring  Savings  -  Material 

RSM.  *  DVMP  *  APCM  *  PPI.  *  PDRSM,  for  each  year  i 

1  tot  100 


Recurring  Savings  -  Scrap  and  Rework 

RSSR.  =  DVMP  *  APCSR  *  PPI.  *  PDRSSR.  for  each  year  i 

1  T7TKi  ioo 

100 
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OR  ion  ANNUAL  discount  factor  after  taxes  and  depreciation 
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APPENDIX  F 


PLOTS  OF  CUMULATIVE  PRESENT  VALUES 
BY  YEAR  FOR  EACH  CASE 

This  appendix  contains  plots  of  the  cumulative  discounted  cash  flows 
versus  year  for  each  of  the  36  cases  analyzed.  The  curves  represent  the 
values  contained  in  column  19  of  the  cash  flow  printouts  in  Appendix  E. 


Cumulative  Discounted  Cash  Flow  After  Taxes  and  Depreciation  ($K) 


Cumulative  Discounted  Cash  Flow  After  Taxes  and  Depreciation  ($K) 


Case  No.  2  COMPOSITE  DATA  —  CYLINDRICAL  PARTS  —  SYSTEM  2 
BCR  -  7.75  YTP  »  2.5  ROI  - 122.5% 


Plot  of  Cumulative  Discounted  Cash  Flow  Versus 
Year  for  Caie  Number  2 


Cumulative  Discounted  Cash  Flow  After  Taxes  and  Depreciation  ($K) 


Case  Ho.  3  COMPOSITE  DATA  —  CYLINDRICAL  PARTS  —  SYSTEM  3 
BCR*  5.86  YT P*  2.9  ROI3101-4» 


Plot  of  Cumulative  Discounted  Cash  Flow  Versus 
Year  for  Case  Number  3 


Cumulative  Discounted  Cash  Flow  After  Taxes  and  Depreciation  ($K) 


Case  No.  17  LARGE/HIGHLY  SIMILAR  PARTS  —  NON -CYLINDRICAL  PARTS 
BCR  *  9.24  YTP  *  2.2  ROI  *  201.3? 


Plot  of  Cumulative  Discounted  Cash  Flow  Versus 
Year  for  Case  Number  17 


Cumulative  Discounted  Cash  Flow  After  Taxes  and  Depreciation  ($K) 


Cumulative  Discounted  Cash  Flow  After  Taxes  and  Depreciation  ($K) 
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Cumulative  Discounted  Cash  Flow  After  Taxes  and  Depreciation  ($K) 


Case  No.  13  LARGE/HIGHLY  SIMILAR  PARTS  —  CYLINDRICAL  PARTS 
BCR  »  13.47  YTP  ■  1.8  ROI  -  263.7% 
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Plot  of  Cumulative  Discounted  Cash  Flow  Versus 
Year  for  Case  Number 


Cummulatlve  Discounted  Cash  Flow  After  Taxes  and  Depreciation  ($K) 


Case  No.  12  MEDIUM/SIMILAR  PARTS  —  NON-CYLINDRICAL  PARTS  —  SYSTEM 


BCR  ■  1.49  YTP  ■  6.1  rq!  *  28.8% 


Plot  of  Cummulatlve  Discounted  Cash  Flow  Versus  Year 

for  Case  Number  12 


F-13 


Case  NO.  11  MEDIUM/SIMILAR  PARTS  —  NON-CYLINDRICAL  PARTS 


BCR  -  2.31  YTP  ■  4.1  ROI  *  61. 1% 


Plot  of  Cummulative  Discounted  Cash  Flow  Versus  Year 

for  Case  Number  ll 


Ciwmulative  Discounted  Cash  Flow  After  Taxes  and  Depreciation  ($K) 


Cufflmulatlve  Discounted  Cash  Flow  After  Taxes  and  Depreciation  ($K) 


Cumulative  Discounted  Cash  Flow  After  fixes  and  Depreciation  ($K) 


C*s*  HO.  6  COMPOSITE  DATA  —  NON -CYLINDRICAL  PARTS  —  SYSTEM  3 
BCR  ■  4.88  Yfp  ■  2.9  ROI  *  102.5% 


Plot  of  Cumulative  Discounted  Cash  Flow  Versus 
Year  for  Case  Number  6 


Cumulative  Discounted  Cash  Flow  After  Taxes  and  Depreciation  ($K) 


Case  No.  5  COMPOSITE  DATA  —  NON-CYLINDRICAL  PARTS  —  SYSTEM  2 
BCR  -  6.72  YTP  *  2.5  ROI  -  120.1% 


Plot  of  Cumulative  Discounted  Cash  Flow  Versus 
Year  for  Case  Number  5 
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Cumulative  Discounted  Cash  Flow  After  Taxes  and  Depreciation  ($K) 


Case  No.  4  COMPOSITE  DATA  —  NON-CYLINDRICAL  PARTS  —  SYSTEM  1 
BCR  »  3.04  YTP  -  4.0  ROI  «  51.7% 


Plot  of  Cumulative  Discounted  Cash  Flow  Versus 
Year  for  Case  Number  4 
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Cuwnulative  Discounted  Cash  Flow  After  Taxes  and  Depreciation**/  ’ 


Cumnulatlve  Discounted  Cash  Flow  After  Taxes  and  Depreciation  ($K) 


Case  No.  21  SMALL/HIGHLY  SIMILAR  PARTS  —  CYLINDRICAL  PARTS  —  S 


Cummulatlve  Discounted  Cash  Flow  After  Taxes  and  Depreciation  ($K) 


Cumulative  Discounted  Cash  Flow  After  Taxes  and  Depreciation  ($K) 


Case  No.  25  COMPOSITE  (CASE  1  BUT  U/UTRC  PPI)  —  CYL  PARTS  —  SYS 
BCR  »  11.12  YT?  -  2.1  ROI  -  197.7% 


Plot  of  Cumulative  Discounted  Cash  Flow  Versus 
Year  for  Case  Number  25 


Cumulative  Discounted  Cash  Flow  After  Taxes  and  Depreciation  ($K) 


Cunmulatlve  Discounted  Cash  Flow  After  Taxes  and  Depreciation  ($K) 


Cumulative  Discounted  Cash  Flow  After  Taxes  and  Depreciation  ($K) 
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Case  No.  31  LG/HIGH  SIM  PARTS  (CASE  13  BUT  W/UTRC  PPI)  —  CYL  PARTS  —  SvS  i 
BCR  »  15.49  YTP  *  2.0  ROI  -  317.4% 


Plot  of  Cumulative  Discounted  Cash  Flow  Versus 
Year  for  Case  Number  31 
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id  Cash  Flow  After  Taxes  and  Depreciation  ($K) 


Case  No.  32  LG/HIGH  SIM  PARTS  (CASE  14  BUT  W/UTRC  PPI)  —  CYL 
BCR  ■  9.73  YTP  «  2.2  ROI  »  242.8% 
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Plot  of  Cumulative  Discounted  Cash  Flow  Versus 
Year  for  Case  Number  32 


td  Cash  Flow  After  Taxes  and  Depreciation  ($K) 
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